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ABSTRACT 

Three experisents ezaiined the role of contingent 
associations in learning doable-function, verbal-discrisination 
lists. Soae 15-pair lists were constructed of category insxances in 
such a way that the learning of three contingent associations based 
on category naaes would nediate correct perforaance for all 15 pairs. 
The first experiaent gave no evidence that the three contingencies 
aided learning. The second experiaent showed that subjects could be 
taught the three contingent associations in isolation and that they 
could then apply thes successfully to the double-function list. To 
sake the contingencies sore apparent to the subjects, the category 
naaes were used during feedback in the third experiaent. The learning 
was not facilitated by such feedback. It was concluded that the 
learning observed for the usual double-function list does not involve 
contingent associations. (Author) 
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wen constructed of category instances In such a way that the learning of 
t!ir; «^ I otit {nj.',enf asRoc Int Ions based on cate^orv names would rnediate 
correct performance for all 15 pairs. The first experiment gave no evidence 
that the three contingencies aided learning. The second experiment showed 
that .subjects could be taught the three contingent associations in Isoln- 
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tlon and that they could then apply them successfully to the double- 
function list. To make the contingencies more apparent to the subjects, 
the category names were used during feedback In the third experiment. 
The learning was not facilitated by such feedback. It was concluded 
that the learning observed for the usual double- function list does not 
involve contingent associations. 
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Contingent Associations 
1^6 the Double-Function, Verbal -Discrimination Task 

Benton J. Underwood and Charles S. aeichardt 



Abstract 

Three experiments examined the role of contingent associations 
in U;.irning double- function, verbal-discrimination lists. Some 15- 
pair lists? were constructed of category inetances in such a way that 
thi' Uarnlng of three contingent associations based on category names 
would mediate correct performance for all 15 pairs. The first experi- 
im-nt gave no evidence that the three contingeagies aided learning. 
T!»" second experiment showed that subjects could be taught the three 
contingent associations in isolation and that they could then apply 
them successfully to the double- function list. To n»ke the contin- 
gencies more apparent to the subjects, the category names were used 
during feedback in the third experiment. The learning was not facili- 
tated by such feedback. It was concluded that the learning observed 
for the usual double- function list does not Involve contingent 
associations. 



Conr innont A«si>ctat Inns 
And tht! IHiubU- Function, Verbal -Dlsfrlminat Ion T.tsk 
Bunt'.'rt J. UnderwoiHl and Charles S. Rcithardt 
Northwe^ttTti University 

In thv doublf- function, vi-rbal-d i .scrlroinat Ion list, each iti-m 
u«cd twice, bfiMR correct in .me pnir, inci.rrect In another. The 
sutMiM^r's t.isk is to learn t.. identify the correct member of each 
inir. The interest in the performance on such lists extends into 
two domains. The first concerns the theoretical accounts of verbal - 
discrimination learning. Kausler and Boka (1^68) were apparently ih- 
first to use double- function lists. They noted that the discrimina- 
tion between the correct and incorrect men>- ^ n a pair In a double- 
t.inction list could not poRsib!% be based on ;i frequency difference 
and. therefore, frequency theorv (Ekstrand, Wallace, & Underwood, 
l^bh) would predict that the list could not be learned. The results 
presented by Kausler and Boka show that sone learning did occur, 
ilbeit at a very slow pace. On the 15th trial for the l6-pair list, 
the mean number of correct responses was about 11, with eiftht being 
expected by chance. The usual verbal-discrimination list (single 
function) was readily learned. The enormous discrepancy in difficulty 
httween single- and double- funct Ion lists is as expected by frequency 
theory althouKh any other theoretical approach would pmhablv include 
thf same expectation. Of course, any theorv .mist Kooner i>r lau-r 
irrotint for th.- f u t tliat s»in.e ItMrnin,'. .uettrr^ <n the double- 1 nnet ion 
list . 



The 8t>cond point of interest, followiiiR directly from the first. 
W.is to do with the niuchanlsms involved iti tb<» sla» learning uhich 
'oos occur In the double- function list. Om- pnssibillcy, which is 
tfu« focus of the current report, is that a subject learns contingent 
.issociations, e.g., he learns f «rtien A and B occur together, A is 
correct, but when B and C occur together, B is correct. Wlckelsren 
in his examination of possible associative explanations for 
serfal ordering, proposed contingent associations as one possibility. 

rejected the notion on the grounds that learning contingent assoclo- 
lions in any number was impossible, or at best, very difficult. This 
conclusion seems to be supported by the work of >^eller, Kausler, 
Yadrick, and Pavur (1974). These investigators instructed subjects 
in the use of contingent associations in learning a double- function 
list. They report that . . this strategy seems to demand too 
much of subjects in terms of memory load, due to the need to organize 
thv list in terms of paired pairs." (p, ). 

These observations indicate a severe limitation on the memory 
fvstem, a limitation either in acquiring the inforwatlon needed to 
rvspond on the basl«? of contingencies, or in utilising the Information 
t.< mediate correct performance, or both. The present studies were 
.<.«.fmu'd to explore the potential of contingent associations niore 
th.»r«iuKhly. Tht- double- function, verbal -discrimination tnsk is 
pi'KiUjrly appropriate for asking about the acqtiisltion of contingent 
I'-^.H i.jt ion.-;. Tlu' subject rathor quickly discovers that ;i simple 
' 'U <v.^,, A JrequtMuy rule) will not produco correct ri'spondint;. 
'"'•t those c;rcunisr;mce8, he should search for other rt-les whicH 



woulii applv ti:^ tnoru tfian one of the pairs^. We artempted to maku thin 
R4-nrch oasy hy forming lists in w1»ich only thre*' continMitKv 

riths could, if discovt»rtHl am) implementiHl , provide corrfi't respond I nt; 
tnr .HI IS p.iirs. This wnft accomplished by using the names of five 
spurts, five fruits^ and fivx* pieces of furniture- Thi- pairin^^s in 
the crittcnl list contnined three categoric:i1 cont ingenc* namelv, 
I'iven 4i pairing of :\ piece o! furniture and n fruit, Wh- Itirnituri- 
fustnnci' was always correct; given a fruit and a sport instance p.iired, 
t!u fruit instance was always correct, and ^iven a pairing of a sport 
Hfivf .1 piece of furniture, the sport instance was always correct . 

Experiment I 

^yt hod 

Lists . The following* 1 *> pa'rs composed the critical list: 
chairs-apple , bed^pear , desk^peach , dresser^cherry , bureau* lemt^n , 
^H^ple* footbal 1 , pear "basket ball ^ peach - sw trran i ng , cherry - ^ ^ ol f , lemon - 
!miw> in^ , footbal 1-chair , b^ykerball^bed ^ swimmtna^desk , gol f^dresser , 
ttowl in^-bureau . For th-^ first five pairs the correct members were the 
furniture instances, for the second five pairs the correct members 
Vir< the fruit inf>tanccs, and for the last five pairs, the names of 
tlu f;ports were correct. This three-rule contingency list will be 
< lUed List C. The noncont indent , double-function list fNC List) was 
4otistructed from the same 15 words, each word being both correct and 
t:H rrect The third list was a sin«!*-f»fnct Ion (ST) H '.f . Ten in- 
f Mits of i»ach lonrept wer«' ttseil for f h«» SK lis! w i It t h%* patrfrn**? 
*u • i r consisting of two instanc4-s fnm ihv same conci'pt 



Procedure and subjects . The lists were presented at a ?:2- 
«ec. rate for anticipation learning. Only the correct word was shown 
durlnK the feedback interval. During the anticipation interval the 
Vi>rds tn a pair were printed one above the other, with this positioning 
v.avin^ from trial to trial. There wer** three different ordi-rs of thi> 
p.iirK, Following an initial study trial, 15 anticipation trials were 
uivi'H with the subjects Instructed to respond to each pair on each 
trial. Twenty undergraduate students were assigned to tach list 
fu Mowing a block -randomized schedule of the three lists. 
Rt'sults arot Discussion 

The mean nuttAers of t-rrors o»i each of the 15 trials are shown 
In FlR. 1. The first obvious fact Is that the SF List was acquired 
f.ir more rapidly than either of the tw> double- function lists. Yet, 
t\n performance on both List C and List NC shows improvement over 
rrlnls. If the three-rule contingencies aided learning, the perfor- 
iu.iiive improvement shoiJld have been greater for List C than for List 
xr The data «lvo no indication of this; In fact, It appears that 
iui flu' later trials the subjects given List NC were somewhat super- 
it r to those Klven List C. An analysis of the scores. Including 
trl.ilH on the two lists as a variable, showed that overall the twi- 
,:ri' ps did nut d»f«er, F (I, ' 1.94, £> .OS. The <)it tract ion 
b^tuvto trials ami HhIs was of borderline significance, F (lA, 512) - 
t .H4, £ < .05. 



If It is assunu?*! that tht* ledrnlnu of the C LUt wuuld Itavi- hwn 
t.uiUtated (c0Ripart»d with the NC List) Had tht- thrfv co« t injit-ncies 
H.'i d > scovited, If.irnfd, and {mpl«>nentt.d , it must be conchidtd i hat 
f'lisr steps did m»t all occur. Thus, ft wotild appear thur portor- 
. ,1 H b.isfd on contin»ient associations is not easy to demons t rat t , a 
.. K'usfofi rvacht'd bv other Invest igatorn as has been nott-d i-arlier. 
U". vvti' not as vet prepared to accent this conclusion. Two (»thfr 
t xtnrimenls were conducted, the first of the two being more or less 
pi. I iminary to the final one. 

Experiment II ^ 

Tile aim of this study was to see if subjt::ts could he taught 
ti.v tliree contingency rules holding tor List C, ami, if so, could 
tlu'V be used subsequently Im the performance on List C. 
Ml thud 

Training . The 16 subjects were first given a card on which 
rlif following three rules appeared: 

If you see Fu*-nlture and Fruit, Furniture is correct. 

If you see Frtift and Sport, Fruit is correct. 

If you see Sport and Furniture, Sport is correct. 
!}'. fiubject was told precisely how these rules fit the tliree-palr, 
J.Mjble-function list that he received as a part of the training. 
Aittr studying the three rules for 30 sec, the subject was trans- 
'.rred to the following three-pair list; soccer -sofa, ^nfa-strawberrv, 
■-t rawberry > soccer . The correct word in each pair i*^ und^'rlined . 
Hi'Wever, the subH'ft r^spondtd with the category name. None of these 

IWt wish to thank Mr. Ronald H. Nowaczyk for conducting this study. 
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Instances occurred In List C, the list to which the subject was 
8iibMe<|uently transferred. Aftvr the first 30-8cc. study period, the 
subject was given four test trials (no feedback) on the three-pair 
list at a 4:2-sec. rate. This was followed by another 30-sec. study 
period on the three rules, another block of four test trials, and so 
on This was contlw«d until the subject had responded correctly to 
all pairs on a block of four test trials, or until six test blocks had 
been completed. 

Test . After the training, the subjects were transferred to 
List C and informed that If they applied the rules to the new pairs 
In the 15-palr list they would be correct. Ten trials were given on 
List C, using a 4:2-8ec. rate and the anticipation method. 
Results and Discussion 

During the training, four of the 16 subjects failed to apply 
the three rules successfully on a block of four trials on the three- 
pair list. If these subjects are assigned a value of six blocks, the 
mean number of blocks required to produce successful responding on 
the three-pair list for the 16 subjects was just slightly over four 
(U.Qb). On the average, therefore, it required slightly over 2 mln, 
of distributed study time before the subJect~could apply the three 
rules consistently to the three pairs of instances. 

Transfer perforn«nce on the 15-pair C List was very high. On 
the first trial the mean number of errors was 2.81. Sevt'n of the 16 
stibiocts responded perfectly on the first trial, and 13 of the 16 
subjicts had at least one errorless trial on the 10 tri.ils given. The 
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mean number of errors on the lOth trial was .69. 

These data Indicate that a subjt^ct car U-arn thtuv coat i ngem i es 
aniony, three category names and apply them with some success; to new 
instances of the cate^orle^?. Wliy then, did not the usual subject do 
tlii-^ when hi' was lactd with the K^-palr l.lst C in Experlnu-nr I.' U 
t .t< bffn noti'd that tht- first sttp In such Ic^arnlnK wonld b.- to dis- 
1. «-r that throe concingyncy rules could govern perfornuinct- . It is 
difficult to believe that If these rules were discovered thev would 
not bo utilised. Thi- problem, therefore, appeared to lie in tho dis- 
covery. Experiment III was an attempt to make the discovery process 
easier. The critical change was to require the subject to respond 
with the concept names rather Than with the concept Instances, In 
addition, the rate of presenting; the pairs was slowed on the >■ rounds 
that It might not be possible for the subject to apply the rules 
when the rate was 2:2-sec. as in Experiment #T . 

Experiment III 

MtH od 

Lists . There were four lists Identified In terms of their 
pairings being contingent (C) or noncont Ingent (NO, and in terms of 
ihi nature of the feedback. The C List was the same as used in 
Experiment I, with two versions. In one case the feedback was the 
correct Instance, just as in Experiment I. This list is identified 
as the CI List. In the other case, the concept name was ^iven during 
the feedback Interval (List CC) . Thus, the feedback consisted of 
rlu tfiree category names ( sport , frui t , furniture ) . The two NC Lists 



vonsfsted of the same words as those In Lists CI and CC, but thv 
pairing was »uch that no tw> numbers of the san^ category ever 
occurrt'd together. This made it possible to use the catfRorv name 
in tlu' feedback for one of the versions of this list. These two 
ntuuont ingent lists are identified as List NCC (noncont indent • cate- 
-jrv name during feedback) and NCI (nonci'^nt ingent , instance feedback). 
F.^r all four lists the subject responded with the category name. 

Procedure . The llst.^ were presented ft^r anticipation learning 
at a 3:3-sec. rate. The subjects were not Instructed about contin- 
RtMuies but were fully informed about feedback and how it applied to 
the instances. Other details were the same as for Experiment I. 
Twenty subjects were assigned to each of the four lists according to 
a bliuk-randomij^ed scheduU Aff^ti one study trials eight nntlclpa* 
tlon trials followed. 
Results and Discussion 

The n^an numbers of errors on each trial for each list are 
shown in Table K As was true for Experiment I, it is clear that 
Uarntng occurred, but at a very slow pace. The analysis, including 
trials as one variable^ showed that the learning was reliable 
fF • 12.30), but the only other source of reliable variation was the 
trials by type of feedback interaction, F (7, 532) « 2.21, £< .05. 
This interaction Is small quantitatively, but an Inspection of Table I 



Ht'AW NumhtT of 

List I 2 

Cf 6.4 6.7 

CV 7.7 6.8 

NCI 6.7 6.4 

NCC 7.7 7.0 



Table I 
Errors on Each of the 
Trials 
3 4 5 

6.5 6.7 5.5 

6.6 5.8 6.2 
6.4 6.3 5.1 
7.2 5.8 5.8 



Eight Anticipation Trials 

6 7 8 

5.4 5.5 5.0 

5.1 5.2 4.5 
5.6 6.5 5.1 

5.2 5.8 5.3 
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will show that whereas performance was scmewhat better with instance 
fec'dback than with category feedback on the Initial trials, there 
uas a slight reversal of this relationship during the later trials • 
Since the interaction is largely due to the difference on the initial 
trials, we are Inclined to believe that the category feedback on the 
initial trials required some performance adjustment by the subjects- 
In any event, we will not consider the matter further- The critical 
fact shown in Table I is that learning the doulle-function list 
involving three contingencies was not enhanced by presentation of 
the category names during the feedback Interval. 

A few subjects reported acquiring the contingency rules. Others 
with equally good scores did not perceive the contingencies. One 
subject who gave perfect performance on three trials claimed he had 
used the length of the words as his cue. There is no reason to doubt 
that some learning based on associative contingencies did occur, but 
the data clearly emphasize that the discovery and utilization of 
three contingencies does not occur with ease, however simple it may 
seem in the abstract . 

General Discussion 
The data leave little doubt concerning a conclusion about con* 
tingent associations. Very few subjects will discover, learn, and 
utilize such contingencies even \A\en a very difficult task could be 
sharply reduced in difficulty by doing so. Experiment T! showed that 
most subjects can learn the three contingent associations when these 
nssiu* hit ions are studied independently, although this was not an easy 
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t.i-^k whfn Judged by the comparable difficulty of learning three 
p.nii J ,i$^sociiitcs . Such evidence leads to the conclusion that the 
*^!v»w learning which does occur in the usual double-function list 
is M<n based upon contingent associations since as iMny contingencies 
i>.nrs would be necessary for complete learning to occur. 
If the double-function list is thought of as presenting a 
pr-^btt m-solving situation in which the subject seeks rules ^ the 
pre iSiMit data suggest that a search for contingency rules is not a 
coT^mion one for the usual undergraduate student* This may simply 
rtsult from the fact that contingency learning as represented by 
tbt douhle-functlon list is not frequently required in school subjects* 
or* it may be that contingency learning, for whatever reason, is 
simply difficult for the memory system to handle. The overlap of 
St imulus elements may be heavily involved in making the task a 
d i ! f icult one . 

A quite different matter is involved in trying to understand 
how anv learning of a double-function list occurs if the learning 
ihus not involve contingencies. Mueller et al. (1974) found that 
thv ttarnlng could be facilitated someiiHiat when the subjects were 
isVt d to form a sentence or phrase incorporating both the correct and 
iiH4)rrt»ct words in the pair* This finding, plus other evidence, led 
tlK*8i* investigators to suggest that the association i^ich develops 
bt'twot n the words in a pair is in some way responsible for the learn- 
ing thjt is observed. As noted earlier, the presetTf experiments were 
*'^tfndod to hv analytical with regard to the basis of learning the 



li 

doubli'^ function list except insofar as contingencies tnight haw bt'en 
involved. One set of reUn^ant observations should be repi>rred^ how- 
ovvT . 

For each list in Experiment III the difficulty of If^rnins eaclt 
pair WIS determined using the correct response (instance) to Identify 
a pair. Of course, across all lists^ each of the 15 words was a 
correct response in some palr« The 20 subjects assigned to each 
list were divided into two sub^^roups of 10 subjects each, and the 
number of errors made on each of the 15 pairs by each subgroup was 
determined and correlated , using the rank-order correlation- These 
correlations provide a measure of the reliability of icem difficulty 
within a list. The four correlations varied from ,62 to ,82f indicat- 
ing appreciable agreen^nt across subjeccs as to item difficulty. Fur** 
thermort', when correlations were calculated across lists, the agree- 
ment was substantial^ with the six values ranging from *30 to ,79* Tt 
would seem, therefore, that whatever underlies the learning observed 
for double- function lists, idiosyncratic factors are not of great con* 
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